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These plots show results of a particle number scan for flux-tube gyrokinetic simulation runs for the DIII-D 81499, t=4000, r/a=0.5 base parameter set.

The first plot (efluxi) shows chi_i vs. time and the second plot (els) shows the volume averaged phi^2 vs. time. The simulations are for different numbers of particles: 0.5M (yellow), a 1M (green), 2M (red), 4M (orange), 8M (light blue), 16M (light blue), and 32M (black).

These are circular-cross-section simulations with n_i=n_e and T_e=T_i. The normalizations used are: efluxi=chi L_ni/(rho_s^2 v_ti), and Time = (t v_ti)/L_Ti, and els= (1/N_g) Sum_g [(L_ne/rho_i)(e Phi (x_g) / T_i)]^2, where the sum is over 3D grid-cell index vectors g=(i,j,k)
and N_g is the number of grid cells.

For 1M to 32M particles, there does not appear to be any systematic monotonic trend in chi_i vs. particle number for this set of physical parameters, except for some increase in the initial peak. The 0.5M case shows secular growth in chi_i beyond t=700. This is probably the
expected noise runaway process where chi_i the detailed entropy, which is mostly noise, increases with the time integral of chi and the resulting noise drives more flux.

For 2M to 16M particles there is not a clear systematic trend in els. The mean value and relative oscillation amplitude increase for the lowest particle numbers, and the onset of the large fluctuations is earliest in the 0.5M case. The 32M case has the smallest relative oscillation amplitude.
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